Recently, several charmonium-like states above DD threshold have been discovered at the BELLE and BABAR Bfactories. Some of these states are produced via Initial State Radiation (e.g. Y (4260) and Y (4350)) and some are observed in B meson decays (e.g. X(3872), Y (3940)). The BELLE observation of the enhancement in the ψ(2S)π − , i.e. the Z(4430) − state, has generated a great deal of interest, because such a state must have minimum quark content (ccdū), so that it would represent the unequivocal manifestation of a four-quark meson state. Here we report recent BABAR results on the Y (4260), X(3872), Y (3940), and a search for the Z(4430) − .
THE Y (4260) → J/ψπ
+ π
−
The Y (4260) was discovered [1] by BABAR in the Initial State Radiation (ISR) process e + e − → γ ISR Y (4260),
Being formed directly in e + e − annihilation, this should be a J P C = 1 −− state. However, its nature is still not understood, and does not seem compatible with a charmonium interpretation. In Fig. 1 , we show the ISR-produced J/ψπ + π − invariant mass distribution for the full BABAR dataset (454 fb 2. THE X(3872) → J/ψγ AND X(3872) → ψ(2S)γ
The X(3872), discovered by BELLE [4] , was the first of the new charmonium-like states, and has since been confirmed by other experiments [5] [6] [7] . The X(3872) was discovered in the decay mode B → X(3872)K, X(3872) → J/ψπ + π − . Subsequently other decay modes have been reported such as X(3872) → D 0D * 0 [8, 9] , and X(3872) → J/ψγ [10, 11] . The BABAR Collaboration has updated the measurement of X(3872) → J/ψγ and reported a new decay mode, X(3872) → ψ(2S)γ, using the full BABAR dataset of 424 fb −1 [12] . Figure 2 shows the corresponding evidence J/ψγ (left) and ψ(2S)γ (right) mass distributions. We report branching fractions B(B ± → X(3872)K ± ) · B(X(3872) → J/ψγ) = (2.8 ± 0.8(stat) ± 0.2(syst)) × 10 −6 and B(B ± → X(3872)K ± ) · B(X(3872) → ψ(2S)γ) = (9.9 ± 2.9(stat) ± 0.6(syst)) × 10 −6 . The latter branching fraction contradicts theoretical expectation, since it was expected to be smaller than the former [13] . We represent the Kπ − mass dependence of the angular structure in the Kπ − angular distribution at a given m Kπ − in terms of Legendre polynomials, P l (cos θ K ), where the angle θ K is between the K in the Kπ − rest frame and the Kπ − direction in the B rest frame. The cos θ K versus m Kπ − distributions for the J/ψ and ψ(2S) samples are shown in Fig. 4 , and both exhibit backward-forward asymmetry in cos θ K . The Kπ − mass and angular structure has a significant impact on the corresponding ψπ − mass distribution. This structure is shown in Fig. 5 , where we plot cos θ ψ versus m ψπ − ; θ ψ is the angle between the ψ in the ψπ − rest frame, and the ψπ − direction in the B rest frame.
SEARCH FOR Z(4430)
The K * (892) bands are observed and a K * 2 (1430) band can be seen in Fig. 5(a) . The regions corresponding to the the In Fig. 7 we show fits to the ψπ − mass distributions in which the Kπ − background shape is fixed and an S-wave signals are obtained, but their significance is only in the 2 − 3σ range, and in Fig. 7(d) and (e) the fitted mass is significantly different from the BELLE value. In Fig. 7(f) , the signal mass and width are consistent with the BELLE values, but the signal significance is only 1.9σ. We conclude that the BABAR data provide no significant evidence for the existence of the Z(4430) 
